. SVM models of AChE inhibitors based on different sizes of BRCD-3D. 
. SVM models of AChE inhibitors based on different sizes of BRCD-3D. The training set consists of 951 AChE inhibitors and 1600 ACD compounds. The test set consists of 238 AChE inhibitors and 399 ACD compounds. Table S2 . SVM models of HIV-1 protease inhibitors based on different size of BRCD-3D. The training set consists of 820 HIV-1 protease inhibitors and 1600 ACD compounds. The test set consists of 204 HIV-1 protease inhibitors and 399 ACD compounds. a The objective compounds were docked into the binding sites using Surflex-Dock. The docking score array was used as independent variables; b The objective compounds were docked into the binding sites using Surflex-Dock. Then, the docked conformation for each target was superimposed rigidly to BRCD-3D ligands using Surflex-Sim. The superimposing score array was used as independent variables; c The objective compounds were docked into the binding sites using Surflex-Dock. Then, the similarity scores between the docked conformation and BRCD-3D ligands were calculated with Surflex-Sim without optimization. The similarity score array was used as independent variables; d The BRS-3D was calculated using Surflex-Sim as described in MATERIALS AND METHODS section. First diagonal element of diagonalized moment of inertia tensor. pmi2
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Second diagonal element of diagonalized moment of inertia tensor. pmi3
Third diagonal element of diagonalized moment of inertia tensor. npr1
Normalized PMI ratio pmi1/pmi3. npr2
Normalized PMI ratio pmi2/pmi3. rgyr Radius of gyration.
std_dim1
Standard dimension 1: the square root of the largest eigenvalue of the covariance matrix of the atomic coordinates. A standard dimension is equivalent to the standard deviation along a principal component axis.
std_dim2
Standard dimension 2: the square root of the second largest eigenvalue of the covariance matrix of the atomic coordinates. A standard dimension is equivalent to the standard deviation along a principal component axis.
std_dim3
Standard dimension 3: the square root of the third largest eigenvalue of the covariance matrix of the atomic coordinates. A standard dimension is equivalent to the standard deviation along a principal component axis. vol van der Waals volume calculated using a grid approximation (spacing 0.75 Å). . HDAC1 inhibition assay was tested by the company Medicilon (http://www.medicilon.com/). The enzymatic activity was assessed using a fluorogenic HDAC1 assay kit purchased from BPS Bioscience (San Diego, CA, USA). Briefly, the HDAC1 enzyme was incubated with vehicle or various concentrations of test compounds at 37 °C for 45 min in the presence of an HDAC1 fluorometric substrate. After the HDAC1 assay developer (which produced a fluorophore in the reaction mixture) was added, the fluorescence was measured using a SpectraMax M5 (Molecular Devices) plate reader with excitation at 360 nm and emission at 460 nm. The measured activities were calculated using GraphPad Prism (GraphPad software, San Diego, CA, USA). HDAC assay buffer (Cat: 50031), developer (Cat: 50030), substrate (Cat: 50037), and HDAC 1 (Cat: 50051) were all included in the HDAC1 assay kit. Black opaque 96-well microplates (Cat: 6005270) from Perkin Elmer were used with the SpectraMax M5 plate reader from Molecular Devices. The resampling process, Y-randomization test and AD analysis were applied for the selectivity regression model with 20% features. In the resampling process, the whole samples were randomly divided into training set and test set for 100 times. For each division, model developed using training set was conducted to predict the test set. The training and test were repeated 100 times, and results were illustrated in (A,B) . The Y-Randomization test was to randomize the response variables (SR values) of training set and develop model to predict the original test set, which was repeated 500 times. Additionally, the AD was quantified by the leverage value (h), which were generated by the Hat Matrix (H) calculation: H = X(X T X) -1 X T , where X is the descriptor matrix, X T is the transpose of X, and (X T X) -1 is the inverse of matrix (X T X). The leverages are the diagonal elements of the H matrix. A warning leverage (h * ) is generally computed by h * = 3p/n, where p is the number of independent variables plus one and n is the number of compounds in the training set. The triangle points in (D) are outside the AD and the prediction for these points may not reliable.
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